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Ⱥɧɧɨɬаɰия: Ɋɚɫɫɦɨɬɪɟɧɵ ɨɫɨɛɟɧɧɨɫɬɢ ɨɰɟɧɢɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɫɥɭɱɚɣɧɵɯ ɜɟɤɬɨɪɨɜ 
ɞɥɹ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. ɂɫɫɥɟɞɨɜɚɧ ɜɨɩɪɨɫ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɰɟɞɭɪɵ ɨɰɟɧɢɜɚɧɢɹ ɤ 
ɩɪɢɫɭɬɫɬɜɢɸ ɜ ɜɵɛɨɪɤɚɯ ɚɧɨɦɚɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɣ. Ɋɚɫɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɷɧɬɪɨɩɢɢ ɞɥɹ ɜɵɛɨɪɨɤ ɫɥɭɱɚɣɧɵɯ ɜɟɤɬɨɪɨɜ, ɧɟɤɨɬɨɪɵɟ ɤɨɦɩɨɧɟɧɬɵ ɤɨɬɨɪɵɯ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɫɝɪɭɩɩɢɪɨɜɚɧɧɨɦ ɜɢɞɟ ɤɚɤ ɞɢɫɤɪɟɬɧɵɟ ɜɟɥɢɱɢɧɵ. 
ɉɪɢɜɟɞɟɧɵɩɪɢɦɟɪɵɨɰɟɧɢɜɚɧɢɹɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣɷɧɬɪɨɩɢɢɫɩɨɦɨɳɶɸɩɪɟɞɥɨɠɟɧɧɵɯɚɥɝɨɪɢɬɦɨɜ. 
Abstract: Hereby, the features of assessment of differential realization of random vectors for practical use are 
considered. The question of the stability of the assessment procedure for the presence of anomalous observations 
in the samples was investigated. The possibility of using differential entropy for samples of random vectors is 
considered, some components of which are presented in grouped form as discrete quantities. Examples are given 
of differential entropy assessment with the help of the proposed algorithms. 
Ключевые слова: ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɷɧɬɪɨɩɢɹ; ɜɵɛɨɪɤɚ; ɨɰɟɧɤɚ; ɚɧɨɦɚɥɶɧɨɟ ɧɚɛɥɸɞɟɧɢɟ; ɡɚɤɨɧ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ; ɞɢɫɤɪɟɬɧɚɹ ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ; ɦɟɬɨɞ Ɇɨɧɬɟ-Ʉɚɪɥɨ. 
Keywords: differential entropy; sample; assessment; anomalous observation; distribution law; discrete random 
variable; Monte Carlo method. 
 
ȼȼȿȾȿɇɂȿ 
 
ȼ [1] ɛɵɥɚ ɜɜɟɞɟɧɚ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɷɧɬɪɨɩɢɹ 
ɦɧɨɝɨɦɟɪɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ Y =ሺYଵ, Yଶ, . . , Y୫ሻ ɫ ɩɥɨɬɧɨɫɬɶɸ ɪɚɫɩɪɟɞɟɥɟɧɢɹ pଢ଼ሺxଵ, . . . , x୫ሻ, ɪɚɜɧɚɹ 
 
 HሺYሻ = −∫ . . .+∞−∞ ∫ pଢ଼ሺxሻlnpଢ଼ሺxሻdx+∞−∞ . (1) 
 
ȼ ɱɚɫɬɧɨɦ ɫɥɭɱɚɟ ɞɥɹ ɨɞɧɨɦɟɪɧɨɣ ɧɟɩɪɟɪɵɜɧɨɣ 
ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ X ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ 
ɷɧɬɪɨɩɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
 HሺXሻ = −∫ pଡ଼ሺxሻlnpଡ଼ሺxሻdx+∞−∞ ,  (2) 
 
ɝɞɟ pX(x) – ɩɥɨɬɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ X. 
 
 
ɈɐȿɇɂȼȺɇɂȿ ЭɇɌɊɈɉɂɃɇɈɃ ɆɈȾȿɅɂ 
 
ɇɚ ɨɫɧɨɜɟ (1) ɜ [2] ɩɪɟɞɥɨɠɟɧɧɚɹ ɷɧɬɪɨɩɢɣɧɚɹ 
ɦɨɞɟɥɶ ɨɩɢɫɚɧɢɹ ɦɧɨɝɨɦɟɪɧɵɯ ɫɬɨɯɚɫɬɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦ, ɩɪɟɞɫɬɚɜɥɹɟɦɵɯ ɜ ɜɢɞɟ ɫɥɭɱɚɣɧɵɯ 
ɜɟɤɬɨɪɨɜ. Ⱦɥɹ ɫɥɭɱɚɣɧɨɝɨ ɜɟɤɬɨɪɚ Y ɫ 
ɩɪɨɢɡɜɨɥɶɧɵɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɩɨɥɭɱɟɧɚ ɮɨɪɦɭɥɚ 
[2] 
 𝐻ሺ𝐘ሻ = ∑ lnσ௒𝑖𝑚𝑖=ଵ + ∑ κ𝑖𝑚𝑖=ଵ + ଵଶ∑ lnሺͳ − 𝑅௒𝑘/௒భ௒మ...௒𝑘−భଶ ሻ𝑚𝑘=ଶ , (3) 
 
ɝɞɟ κ୧ = H( ଢ଼౟σY౟) – ɷɧɬɪɨɩɢɣɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɬɢɩɚ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ Yi, i = ͳ, ʹ, . . ., m; Rଢ଼ౡ/ଢ଼భଢ଼మ...ଢ଼ౡ−భଶ  ɢɧɞɟɤɫɵ ɞɟɬɟɪɦɢɧɚɰɢɢ ɪɟɝɪɟɫɫɢɨɧɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ 
ɦɟɠɞɭ ɤɨɦɩɨɧɟɧɬɚɦɢ ɫɥɭɱɚɣɧɨɝɨ ɜɟɤɬɨɪɚ Y, k = ʹ, ͵, . . ., m. 
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Ⱦɨɫɬɨɢɧɫɬɜɨɦ ɮɨɪɦɭɥɵ (3) ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ 
ɷɧɬɪɨɩɢɣɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɦɧɨɝɨɦɟɪɧɵɯ 
ɫɬɨɯɚɫɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɧɚ ɟɟ ɨɫɧɨɜɟ ɧɟ ɬɪɟɛɭɟɬ 
ɡɧɚɧɢɹ ɢɥɢ ɨɩɪɟɞɟɥɟɧɢɹ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɦɧɨɝɨɦɟɪɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ Y, ɱɬɨ 
ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɪɟɚɥɢɡɭɟɦɨ ɜ ɪɟɚɥɶɧɵɯ ɡɚɞɚɱɚɯ. 
ɉɪɢ ɷɬɨɦ ɜ ɨɬɥɢɱɢɟ ɨɬ ɦɟɬɨɞɨɜ ɦɧɨɝɨɦɟɪɧɨɝɨ 
ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ, ɡɞɟɫɶ ɧɟ ɬɟɪɹɟɬɫɹ 
ɮɨɪɦɚɥɶɧɚɹ ɫɬɪɨɝɨɫɬɶ ɢ ɫɨɨɬɜɟɬɫɬɜɢɟ ɦɨɞɟɥɢ (3) 
ɪɟɚɥɶɧɵɦ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɞɚɧɧɵɦ. Эɬɨ 
ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɮɨɪɦɭɥɭ (3) ɞɥɹ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɟɚɥɶɧɵɯ 
ɦɧɨɝɨɦɟɪɧɵɯ ɫɬɨɯɚɫɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɢ ɩɪɨɰɟɫɫɨɜ 
ɩɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɞɚɧɧɵɦ ɨɝɪɚɧɢɱɟɧɧɨɝɨ 
ɨɛɴɟɦɚ. 
 
ɋɨɝɥɚɫɧɨ (3) ɩɚɪɚɦɟɬɪɚɦɢ ɷɧɬɪɨɩɢɣɧɨɣ ɦɨɞɟɥɢ 
ɹɜɥɹɸɬɫɹ: ɫɪɟɞɧɢɟ ɤɜɚɞɪɚɬɢɱɟɫɤɢɟ ɨɬɤɥɨɧɟɧɢɹ σଢ଼౟ ɤɨɦɩɨɧɟɧɬ Yi; ɷɧɬɪɨɩɢɣɧɵɟ ɩɨɤɚɡɚɬɟɥɢ i ɡɚɤɨɧɨɜ 
ɪɚɫɩɪɟɞɟɥɟɧɢɣ, i = ͳ, ʹ, . . ., m; ɢɧɞɟɤɫɵ 
ɞɟɬɟɪɦɢɧɚɰɢɢ Rଢ଼ౡ/ଢ଼భଢ଼మ...ଢ଼ౡ−భଶ  ɪɟɝɪɟɫɫɢɨɧɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɦɟɠɞɭ ɤɨɦɩɨɧɟɧɬɚɦɢ ɫɥɭɱɚɣɧɨɝɨ 
ɜɟɤɬɨɪɚ Y, k = ʹ, ͵, . . ., m. 
 
Ɉɰɟɧɢɜɚɧɢɟ ɢɧɞɟɤɫɨɜ ɞɟɬɟɪɦɢɧɚɰɢɢ Rଢ଼ౡ/ଢ଼భଢ଼మ...ଢ଼ౡ−భଶ  ɨɩɢɫɚɧɨ ɜ [3]. Ɋɚɫɫɦɨɬɪɢɦ ɜɨɩɪɨɫ ɨɰɟɧɤɢ 
ɷɧɬɪɨɩɢɣɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɩɨ ɮɨɪɦɭɥɟ (3), ɝɞɟ σଡ଼ = ͳ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɟɞɥɨɠɟɧ ɪɹɞ ɚɥɝɨɪɢɬɦɨɜ ɞɥɹ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɡɚɞɚɱɢ. Ɉɧɢ, ɤɚɤ 
ɩɪɚɜɢɥɨ, ɢɫɩɨɥɶɡɭɸɬ ɚɩɪɢɨɪɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ 
ɫɜɨɣɫɬɜɚɯ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ X. ɂɫɫɥɟɞɭɟɦ 
ɚɥɝɨɪɢɬɦ [4], ɧɟ ɬɪɟɛɭɸɳɢɣ ɚɩɪɢɨɪɧɵɯ ɫɜɟɞɟɧɢɣ 
ɨ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɟ X. Ɉɧ ɨɫɧɨɜɚɧ ɧɚ ɮɨɪɦɭɥɟ 
 κ̂ = ĤሺXሻ = −∑ p̂୨lnp̂୨୐୨=ଵ + lnh, (4) 
 
ɝɞɟ p̂୨ = ୬౟୬  – ɨɰɟɧɤɚ ɜɟɪɨɹɬɧɨɫɬɢ ɩɨɩɚɞɚɧɢɹ ɜ j-ɣ ɢɧɬɟɪɜɚɥ; L – ɱɢɫɥɨ ɢɧɬɟɪɜɚɥɨɜ ɪɚɡɛɢɟɧɢɹ ɪɚɜɧɨɣ 
ɞɥɢɧɵ h, ɧɟɩɪɟɪɵɜɧɨ ɩɨɤɪɵɜɚɸɳɢɯ ɞɢɚɩɚɡɨɧ 
ɞɚɧɧɵɯ xi, i = ͳ, ʹ, . . ., n; nj – ɱɢɫɥɨ ɧɚɛɥɸɞɟɧɢɣ, ɩɨɩɚɜɲɢɯ ɜ j-ɣ ɢɧɬɟɪɜɚɥ; n – ɨɛɴɟɦ ɜɵɛɨɪɤɢ. 
 
ɋɥɚɝɚɟɦɨɟ lnh ɜ (4) ɜɜɟɞɟɧɨ ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ 
ɫɦɟɳɟɧɢɹ ɮɨɪɦɭɥɵ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɷɧɬɪɨɩɢɢ. 
Ɉɫɧɨɜɧɚɹ ɩɪɨɛɥɟɦɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɮɨɪɦɭɥɵ (4) –
ɜɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɢɧɬɟɪɜɚɥɨɜ L, ɤɨɬɨɪɨɟ ɡɚɜɢɫɢɬ 
ɨɬ ɬɢɩɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ X. 
ɉɪɢ ɫɥɢɲɤɨɦ ɦɚɥɨɦ ɱɢɫɥɟ ɢɧɬɟɪɜɚɥɨɜ L ɨɰɟɧɤɚ ĤሺXሻ ɛɭɞɟɬ ɡɚɜɵɲɟɧɧɨɣ, ɚ ɩɪɢ ɫɥɢɲɤɨɦ ɛɨɥɶɲɨɦ 
ɱɢɫɥɟ ɢɧɬɟɪɜɚɥɨɜ – ɡɚɧɢɠɟɧɧɨɣ. 
 
Ɇɟɬɨɞɨɦ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɣ Ɇɨɧɬɟ-Ʉɚɪɥɨ 
[4] ɞɥɹ ɬɪɢɞɰɚɬɢ ɬɢɩɨɜ ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɛɵɥɚ 
ɩɨɥɭɱɟɧɚ ɷɦɩɢɪɢɱɟɫɤɚɹ ɮɨɪɦɭɥɚ ɞɥɹ 
ɨɩɬɢɦɚɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɢɧɬɟɪɜɚɥɨɜ 
 
 L̂ = ͳ,Ͳ͹ʹn଴,ଽ6଼−଴,ଶଷଵIబ,8 − ʹ,Ͳͻͺγଵ − ͳ,͹ͺͻ,  (5) 
 
ɝɞɟ 1 – ɤɨɷɮɮɢɰɢɟɧɬ ɚɫɢɦɦɟɬɪɢɢ, I଴,଼ = x଴,ଽ − x଴,ଵ 
– ɢɧɬɟɪɞɟɰɢɥɶɧɵɣ ɪɚɡɦɚɯ, x଴,ଵ ɢ x଴,ଽ – ɤɜɚɧɬɢɥɢ 
ɷɦɩɢɪɢɱɟɫɤɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɭɪɨɜɧɟɣ 0,1 ɢ 0,9. 
 
Ɏɨɪɦɭɥɚ (5) ɞɨɫɬɚɬɨɱɧɨ ɬɨɱɧɨ ɨɩɢɫɵɜɚɟɬ 
ɡɚɜɢɫɢɦɨɫɬɶ ɤɨɥɢɱɟɫɬɜɚ ɢɧɬɟɪɜɚɥɨɜ ɨɬ ɨɛɴɟɦɚ 
ɜɵɛɨɪɤɢ, ɤɨɷɮɮɢɰɢɟɧɬɚ ɚɫɢɦɦɟɬɪɢɢ ɢ 
ɢɧɬɟɪɞɟɰɢɥɶɧɨɝɨ ɪɚɡɦɚɯɚ. ɇɟɤɨɬɨɪɵɟ ɪɟɡɭɥɶɬɚɬɵ 
ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɣ (ɱɢɫɥɨ ɢɫɩɵɬɚɧɢɣ 
ɪɚɜɧɨ 50000) ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 1. Ɂɞɟɫɶ 
ɩɪɢɜɟɞɟɧɵ 95%-ɟ ɞɨɜɟɪɢɬɟɥɶɧɵɟ ɢɧɬɟɪɜɚɥɵ 
ɨɰɟɧɨɤ ɷɧɬɪɨɩɢɣɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɨ ɮɨɪɦɭɥɚɦ 
(4), (5). 
 
ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɨɰɟɧɤɢ ɧɟɭɫɬɨɣɱɢɜɵ 
ɤ ɜɵɛɪɨɫɚɦ. ȼ ɬɚɛɥ. 2 ɩɪɢɜɟɞɟɧɵ 95%-ɟ 
ɞɨɜɟɪɢɬɟɥɶɧɵɟ ɢɧɬɟɪɜɚɥɵ ɨɰɟɧɨɤ ɷɧɬɪɨɩɢɣɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ ɞɥɹ ɧɟɫɤɨɥɶɤɢɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɩɨ 
ɜɵɛɨɪɤɚɦ, ɜ ɤɨɬɨɪɵɯ ɬɪɢ ɧɚɢɛɨɥɶɲɢɯ ɡɧɚɱɟɧɢɹ 
ɛɵɥɢ ɭɜɟɥɢɱɟɧɵ ɜ ɞɜɚ ɪɚɡɚ. ȼɢɞɢɦ, ɪɟɡɭɥɶɬɚɬɵ 
ɨɰɟɧɢɜɚɧɢɹ ɡɧɚɱɢɬɟɥɶɧɨ ɫɦɟɳɟɧɵ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ . Ɇɨɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɫ 
ɭɜɟɥɢɱɟɧɢɟɦ ɨɛɴɟɦɚ ɜɵɛɨɪɤɢ n ɫɦɟɳɟɧɢɟ 
ɭɦɟɧɶɲɚɟɬɫɹ. Ⱥɧɚɥɨɝɢɱɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɥɭɱɟɧɵ 
ɩɪɚɤɬɢɱɟɫɤɢ ɞɥɹ ɜɫɟɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ. 
 
Ɍɚɛɥɢɰɚ 1. 
95%-ɟ ɞɨɜɟɪɢɬɟɥɶɧɵɟ ɢɧɬɟɪɜɚɥɵ ɨɰɟɧɨɤ  κ̂ɷɧɬɪɨɩɢɣɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ  ɩɨ ɮɨɪɦɭɥɚɦ (4), (5) 
Ɋɚɫɩɪɟɞɟɥɟɧɢɟ 
FX(x)  
κ̂ 
n=250 n = 500 n=1000 
ȼɟɣɛɭɥɥɚ 1 (1,000; 1,026) 
(0,990; 
1,008) 
(0,989; 
1,003) 
Ƚɚɦɛɟɥɚ 1,329 (1,349; 1,365) 
(1,337; 
1,347) 
(1,332; 
1,338) 
Ƚɚɦɦɚ-
ɪɚɫɩɪɟɞɟɥɟɧɢɟ 1 
(1,000; 
1,026) 
(0,990; 
1,009) 
(0,989; 
1,002) 
Ʌɚɩɥɚɫɚ 1,347 (1,349; 1,365) 
(1,346; 
1,358) 
(1,346; 
1,353) 
Ʌɨɝɢɫɬɢɱɟɫɤɨɟ 1,405 (1,402; 1,411) 
(1,403; 
1,409) 
(1,404; 
1,408) 
Ʌɨɝɧɨɪɦɚɥɶɧɨɟ 0,649 (0,639; 0,717) 
(0,632; 
0,693) 
(0,633; 
0,679) 
ɇɨɪɦɚɥɶɧɨɟ 1,419 (1,415; 1,423) 
(1,418; 
1,422) 
(1,419; 
1,421) 
ɉɚɪɟɬɨ 0,779 (0,783; 0,836) 
(0,762; 
0,805) 
(0,763; 
0,795) 
Ɋɚɜɧɨɦɟɪɧɨɟ 1,24 (1,224; 1,235) 
(1,230; 
1,238) 
(1,234; 
1,239) 
Ɍɪɢɝɨɧɨɦɟɬ-
ɪɢɱɟɫɤɨɟ 1,395 
(1,388; 
1,395) 
(1,389; 
1,394) 
(1,391; 
1,394) 
Эɤɫɩɨɧɟɧ-
ɰɢɚɥɶɧɨɟ 1 
(1,001; 
1,027) 
(0,990; 
1,009) 
(0,990; 
1,003) 
 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɨɰɟɧɢɜɚɧɢɹ 
ɷɧɬɪɨɩɢɣɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɦɨɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ 
ɢɡɜɟɫɬɧɵɦɢ ɩɪɨɰɟɞɭɪɚɦɢ ɰɟɧɡɭɪɢɪɨɜɚɧɢɹ ɢ 
ɜɢɧɡɨɪɢɪɨɜɚɧɢɹ [6] ɢɫɯɨɞɧɨɣ ɜɵɛɨɪɤɢ xi, i = ͳ, ʹ,. . ., n. ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ ɭɫɬɨɣɱɢɜɨɫɬɶ 
ɨɰɟɧɨɤ ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɜɵɛɪɨɫɨɜ. 
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Ɍɚɛɥɢɰɚ 2. 
95%-ɟ ɞɨɜɟɪɢɬɟɥɶɧɵɟ ɢɧɬɟɪɜɚɥɵ ɨɰɟɧɨɤ κ̂ɷɧɬɪɨɩɢɣɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ  ɩɨ ɮɨɪɦɭɥɚɦ (4), (5) 
Ɋɚɫɩɪɟɞɟɥɟɧɢɟ FX(x)  κ̂ 
n = 250 n = 500 n = 1000 
Ʌɨɝɢɫɬɢɱɟɫɤɨɟ 1,405 (1,293; 1,313) (1,329; 1,341) (1,356; 1,364) 
ɇɨɪɦɚɥɶɧɨɟ 1,419 (1,347; 1,361) (1,374; 1,382) (1,394; 1,398) 
Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɟ 1,395 (1,188; 1,200) (1,287; 1,293) (1,344; 1,348) 
 
ȿɳɟ ɨɞɧɨɣ ɩɪɨɛɥɟɦɨɣ ɷɧɬɪɨɩɢɣɧɨɣ ɦɨɞɟɥɢ (4) 
ɹɜɥɹɟɬɫɹ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɟɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɥɹ 
ɞɢɫɤɪɟɬɧɵɯ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ. Ⱦɥɹ ɪɚɫɱɟɬɚ 
ɷɧɬɪɨɩɢɣɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ 
ɞɨɨɩɪɟɞɟɥɢɬɶ ɞɢɫɤɪɟɬɧɵɟ ɫɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢɧɵ ɞɨ 
ɧɟɩɪɟɪɵɜɧɵɯ. Эɬɨ ɧɟɨɞɧɨɡɧɚɱɧɚɹ ɩɪɨɰɟɞɭɪɚ. 
 
Ɋɚɫɫɦɨɬɪɢɦ ɩɪɨɢɡɜɨɥɶɧɭɸ ɞɢɫɤɪɟɬɧɭɸ 
ɫɥɭɱɚɣɧɭɸ ɜɟɥɢɱɢɧɭ X, ɤɨɬɨɪɚɹ ɡɚɞɚɧɚ ɪɹɞɨɦ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ (ɬɚɛɥ. 3). 
 
Ɍɚɛɥɢɰɚ 3. 
Ɋɹɞ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɞɢɫɤɪɟɬɧɭɸ  
ɫɥɭɱɚɣɧɭɸ ɜɟɥɢɱɢɧɭ X 
X x1 x2 ... xM 
P(X = xk) p1 p2 ... pM 
 
Ɂɚɞɚɱɚ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɨɬ ɞɢɫɤɪɟɬɧɨɣ 
ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ X ɩɟɪɟɣɬɢ ɤ ɧɟɩɪɟɪɵɜɧɨɣ 
ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɟ Z. Ɋɚɫɫɦɨɬɪɢɦ ɫɢɬɭɚɰɢɸ, 
ɤɨɝɞɚ ɮɚɤɬɢɱɟɫɤɢɟ ɡɧɚɱɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ 
ɡɚɧɢɦɚɸɬ ɧɟɩɪɟɪɵɜɧɭɸ ɨɛɥɚɫɬɶ, ɧɨ ɫ ɩɨɦɨɳɶɸ, 
ɤɚɤ ɩɪɚɜɢɥɨ, ɷɤɫɩɟɪɬɧɵɯ ɩɪɨɰɟɞɭɪ ɡɚɞɚɸɬ 
ɧɟɤɨɬɨɪɨɟ ɮɢɤɫɢɪɨɜɚɧɧɨɟ ɦɧɨɠɟɫɬɜɨ ɡɧɚɱɟɧɢɣ xଵ, xଶ, . ..  , x୑. 
 
ȼ ɞɚɧɧɨɣ ɫɢɬɭɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɧɟɤɨɬɨɪɨɟ 
ɪɚɡɭɦɧɨɟ ɩɪɟɞɩɨɥɨɠɟɧɢɟ ɨ ɮɨɪɦɢɪɨɜɚɧɢɢ 
ɡɧɚɱɟɧɢɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ X. ȼ ɫɥɭɱɚɟ 
ɢɧɬɟɪɜɚɥɶɧɨɝɨ ɝɪɭɩɩɢɪɨɜɚɧɢɹ ɨɲɢɛɤɢ ɨɤɪɭɝɥɟɧɢɹ 
ɞɥɹ ɤɚɠɞɨɝɨ ɡɧɚɱɟɧɢɹ xk ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ ɧɟɩɪɟɪɵɜɧɵɟ 
ɫɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢɧɵ. Ɍɨɝɞɚ ɢɫɤɨɦɚɹ ɫɥɭɱɚɣɧɚɹ 
ɜɟɥɢɱɢɧɚ Z ɛɭɞɟɬ ɢɦɟɬɶ ɤɭɫɨɱɧɨ-ɩɨɫɬɨɹɧɧɭɸ 
ɩɥɨɬɧɨɫɬɶ ɜɟɪɨɹɬɧɨɫɬɢ pZ(x), ɪɚɜɧɭɸ 
 
 𝑝௓ሺ𝑥ሻ =
{   
   
  Ͳ, −∞ < 𝑥 ≤ 𝑥ଵ,଴,𝑝భ𝑥మ−𝑥భ , 𝑥଴,ଵ < 𝑥 ≤ 𝑥ଵ,ଶ,𝑝𝑘𝑥𝑘−𝑥𝑘−భ , 𝑥𝑘−ଵ,𝑘 < 𝑥 ≤ 𝑥𝑘 ,𝑝𝑘𝑥𝑘+భ−𝑥𝑘 , 𝑥𝑘 < 𝑥 ≤ 𝑥𝑘,𝑘+ଵ,𝑝𝑀𝑥𝑀−𝑥𝑀−భ , 𝑥𝑀−ଵ,𝑀 < 𝑥 ≤ 𝑥𝑀,𝑀+ଵ,Ͳ, 𝑥𝑀,𝑀+ଵ < 𝑥 < +∞,
 (6) 
 
ɝɞɟ x଴,ଵ = xଵ − xమ−xభଶ , x୑,୑+ଵ = x୑ + xM−xM−భଶ , x୨,୨+ଵ = xౠ+xౠ+భଶ , j = ͳ, ʹ, . ..  , M − ͳ, k = ʹ, ͵,. . .  , M − ͳ. 
 
Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɚɹ ɩɨɞɫɬɚɧɨɜɤɚ 
ɜɵɪɚɠɟɧɢɹ (7) ɜ (3) ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ H(Z). 
 
ȼЫȼɈȾЫ 
 
1. ɍɫɬɚɧɨɜɥɟɧɚ ɧɟɭɫɬɨɣɱɢɜɨɫɬɶ ɨɰɟɧɢɜɚɧɢɹ 
ɷɧɬɪɨɩɢɣɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɤ ɩɪɢɫɭɬɫɬɜɢɸ ɜ 
ɜɵɛɨɪɤɚɯ ɚɧɨɦɚɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɣ. Ⱦɥɹ 
ɭɫɬɪɚɧɟɧɢɹ ɷɬɨɝɨ ɧɟɞɨɫɬɚɬɤɚ ɩɪɟɞɥɨɠɟɧɨ 
ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɨɰɟɞɭɪɚɦɢ ɰɟɧɡɭɪɢɪɨɜɚɧɢɹ ɢ 
ɜɢɧɡɨɪɢɪɨɜɚɧɢɹ [6] ɢɫɯɨɞɧɨɣ ɜɵɛɨɪɤɢ. 
 
2. ɉɨɤɚɡɚɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 
ɷɧɬɪɨɩɢɣɧɨɝɨ ɩɨɞɯɨɞɚ ɧɚ ɨɫɧɨɜɟ ɦɨɞɟɥɢ (3) ɞɥɹ 
ɜɵɛɨɪɨɤ ɫɥɭɱɚɣɧɵɯ ɜɟɤɬɨɪɨɜ, ɧɟɤɨɬɨɪɵɟ 
ɤɨɦɩɨɧɟɧɬɵ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɫɝɪɭɩɩɢɪɨɜɚɧɧɨɦ ɜɢɞɟ ɤɚɤ ɞɢɫɤɪɟɬɧɵɟ ɜɟɥɢɱɢɧɵ. 
 
ɂɫɫɥɟɞɨɜɚɧɢɟ ɜɵɩɨɥɧɟɧɨ ɩɪɢ ɩɨɞɞɟɪɠɤɟ ɊɎɎɂ, 
ɝɪɚɧɬ № 17-01-00315ɚ. 
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